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FRPPXQLW\RIXVHDVQHWZRUNVDUHH[WHQGHGYLD
DUDQJHRIGLVVHPLQDWLRQURXWHV7KLVLQHYLWDEO\
LVDODERXULQWHQVLYHDQGH[SHQVLYHSURFHVV\HWLW
LVUHFRJQLVHGWKDWULFKPXOWLPHGLDFRXSOHGZLWK
KLJKSURGXFWLRQYDOXHVKDYHHQRUPRXVSRZHUWR
HQJDJHWKHOHDUQHUDQGDLGXQGHUVWDQGLQJ(GHOVRQ
)LJXUH&RPSRQHQWVRIDQ5/2

&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
	3LWWPDQ2XWSXWVIURPWKHZRUNVKRSDUH
LQWKHIRUPRI$VL]HVTXDUHPHWHUODPLQDWHG
SRVWHUV)LJXUHWKHVHDUHGLJLWLVHGDQGVWRUHG
DVDQDUFKLYHIRUPLQJWKHEDVLVRIWKHQH[WVWDJH
ZKLFKLVWKHZULWWHQVSHFLILFDWLRQRUVWRU\ERDUG
6WRU\ERDUGVDUHZULWWHQWKURXJKDQLWHUDWLYH
GHYHORSPHQWF\FOHRYHUVHHQE\DQLQVWUXFWLRQDO
GHVLJQHU DQG OHDUQLQJ WHFKQRORJLVW &RPSOHWHG
VWRU\ERDUGVDUHSHHUUHYLHZHGTXDOLW\DVVXUDQFH
LV H[WUHPHO\ LPSRUWDQW WR WKH YDOLGLW\ RI DQ\
HOHDUQLQJ GHYHORSPHQW HVSHFLDOO\ LQ WKH DUHD
RI +6& 5HYLHZHG VWRU\ERDUGV WKHQ EHJLQ WKH
PHGLDSURGXFWLRQSURFHVV$VHFRQGSHHUUHYLHZ
SKDVHLVXQGHUWDNHQRQFRPSOHWHGPHGLD$VHW
RIVWDQGDUGIRUPVDYDLODEOHDV0LFURVRIW:RUG
GRFXPHQWV DUH DYDLODEOH IRU HDFKRI WKH VWDJHV
VSHFLILFDWLRQ WHPSODWH SHHU UHYLHZV  DQG 
IRUPVDQGHYDOXDWLRQTXHVWLRQQDLUHV)ROORZLQJ
DSSURSULDWH DPHQGPHQWV WKH FRPSOHWHG 5/2V
DQG WKHLUDVVHWVDUHSDFNDJHGPHWDGDWD WDJJHG
DQGDGGHGWRDUHSRVLWRU\
$OO WKH5/2VSURGXFHGDUH IUHHO\DYDLODEOH
IRU HGXFDWLRQDO SXUSRVHV XQGHU WKH WHUPV DQG
FRQGLWLRQV RXWOLQHG E\ WKH &UHDWLYH &RPPRQV
/LFHQFH KWWSFUHDWLYHFRPPRQVRUJOLFHQVHV
E\QFXNOHJDOFRGH DQG DUH DYDLODEOH DW
ZZZQRWWLQJKDPDFXNQXUVLQJVRQHW7KHUHFHQW
SROLF\DQQRXQFHPHQWVDURXQGRSHQHGXFDWLRQDO
UHVRXUFHVE\WKH8.JRYHUQPHQW/LSVHWW
DQGYDULRXVLQLWLDWLYHVOHGE\WKH8.-RLQW,QIRU
PDWLRQ6HUYLFHV&RPPLWWHH-,6&ZZZ-,6&
DFXNVXJJHVWVWKDWRSHQFRQWHQWLQLWLDWLYHVZLOO
EHFRPHDQLQFUHDVLQJIRFXVIRUKLJKHUHGXFDWLRQ
+(DQGIXUWKHUHGXFDWLRQ)(VHFWRUVLQWKH8.
3HGDJRJLFDO'HVLJQ
7KHSHGDJRJLFDOGHVLJQXQGHUSLQQLQJWKH5/2V
LQHDFKRIWKHFDVHVWXGLHVWREHGHVFULEHGZDV
EDVHGRQ ,06 OHDUQLQJGHVLJQSULQFLSOHV ,06
*OREDO&RQVRUWLXPZLWKWKHHPSKDVLVRQ
WKHHQYLURQPHQWLQZKLFKWKHOHDUQLQJRFFXUVWKH
UROHVSOD\HGE\WKHOHDUQHUDQG³5/2DXWKRU´DQG
WKHDFWLYLWLHVXQGHUWDNHQ'HVLJQVHQVXUHWKDWWKH
PRVWDSSURSULDWHPXOWLPHGLDHQYLURQPHQWLVFUH
DWHGVRWKDWOHDUQHUVWDNHDFWLYHUROHVZLWKLQWKH
OHDUQLQJSURFHVVDQGDUHVXSSRUWHGE\KHOSDQG
IHHGEDFN:LQGOHHWDOE$FWLYLWLHVDQGVHOI
DVVHVVPHQWVLQWKH5/2VDUHDOLJQHGZLWKWKHOHDUQ
LQJJRDO%LJJVDQGDUHLPSRUWDQWEHFDXVH
XVHUVPXVWEHDFWLYHO\HQJDJHGLQWKHSURFHVVRI
OHDUQLQJ/DXULOODUGDQGQHHGIHHGEDFNIURP
VHOIDVVHVVPHQWVWRGHWHUPLQHZKHWKHUWKH\KDYH
VXFFHVVIXOO\DFKLHYHGWKHOHDUQLQJJRDO$YDULHW\
RIDFWLYLWLHVLQFOXGLQJFURVVZRUGVGUDJDQGGURS
RSHQWH[WDQQRWDWLQJGLDJUDPVPXOWLSOHFKRLFH
TXL]]HVZHUHLQFRUSRUDWHG+LJKJUDQXODULW\SDUWO\
WRIDFLOLWDWHUHXVHDQG³MXVWLQWLPHOHDUQLQJ´EXW
DOVRDVRXUUHVHDUFK:KDUUDG.HQW$OOFRFN	
:RRGVKRZVVPDOORQOLQHOHDUQLQJXQLWVRI
EHWZHHQILYHDQGPLQXWHVDUHWKHPRVWYDOXHG
DQGHIIHFWLYHIRUWKHOHDUQHU
)LJXUH  6FKHPDWLF GLDJUDP VKRZLQJ WKH GH
YHORSPHQWDO IUDPHZRUN IRU WKHSURGXFWLRQDQG
TXDOLW\DVVXUDQFHRI5/2V

&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
(YDOXDWLRQ)UDPHZRUNDQG7RRONLW
7KH IUDPHZRUN DQG WRROV XVHG WR HYDOXDWH WKH
SURFHVVDQGRXWSXWVRI5/2FUHDWLRQKDYHEHHQ
GHYLVHG E\ WKH 5/2&(7/ 7KH WKHRUHWLFDO
IUDPHZRUNIRUWKH5/2&(7/HYDOXDWLRQVWUDWHJ\
LQIRUPHGE\&XOWXUDO+LVWRULFDO$FWLYLW\7KHRU\
KDV EHHQ UHSRUWHG HOVHZKHUH 0RUDOHV &DUPL
FKDHO:KDUUDG%UDGOH\	:LQGOH7KH
SULPDU\SXUSRVHRI WKH HYDOXDWLRQ LV WR HQVXUH
WKHSHGDJRJLFDOHIIHFWLYHQHVVRIWKH5/2VEXW
ZHDOVRGHWHUPLQHWKHWXWRUV¶YLHZVRQWKHXVH
IXOQHVVRIWKH5/2VDQGDQXQGHUVWDQGLQJRIWKH
YDULRXVWHDFKLQJDQGOHDUQLQJFRQWH[WVLQZKLFK
WKH5/2VDUHVLWXDWHGVRIRUH[DPSOHZKHWKHU
WKH FRQWH[W LV LQWHUSURIHVVLRQDO RU PXOWLSURIHV
VLRQDO7KHHYDOXDWLRQWRRONLWLQFOXGHVWHFKQLFDO
HYDOXDWLRQVRI WKHQHZFRQWHQWDVVHVVPHQWVRI
FKDQJHVLQWHDFKLQJDQGOHDUQLQJHQYLURQPHQWV
DQGSUDFWLFHVIRUPDWLYHHYDOXDWLRQE\WHDFKHUV
DQGVWXGHQWVDQGVXPPDWLYHPHDVXUHVRIXVH
7KHNH\HOHPHQWVRI WKH WRRONLWXVHG LQ WKH
FDVHVWXGLHVDUHOLVWHGEHORZWKHWRRONLWFDQEH
GRZQORDGHGIURPZZZUORFHWODFXN
 $VKRUWRQOLQHVXUYH\DGGHGWRHDFK5/2
FRPSULVLQJ  TXHVWLRQV DERXW XVDELO
LW\DQGTXDOLW\FROODWHGXVLQJ=RRPHUDQJ
VRIWZDUHZZZ]RRPHUDQJFRP
)LJXUH([DPSOHVRI$ODPLQDWHGVWRU\ERDUGV±WKHRXWSXWVIURPWKH5/2FUHDWLRQZRUNVKRSV

&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
 $ PRUH GHWDLOHG TXHVWLRQQDLUH FRPSOHWHG
E\ VWXGHQWV ZKR KDYH XVHG RQH RU PRUH
5/2VLQWKHLUPRGXOH
 7XWRUV¶ IRUPV WKDW FROOHFW LQIRUPDWLRQ
DERXW WKHPRGXOH DQG WKH FRQWH[W IRU WKH
5/2V¶XVH7KHWXWRU¶VHYDOXDWLRQRIOHDUQ
LQJHIIHFWLYHQHVVIRUPLVEDVHGRQWKH-,6&
FDVH VWXG\ WHPSODWH KWWSZZZHOHDUQ
LQJDFXNHIISUDFKWPOFVBWHPSODWHKWP
WKLVLVDWRROGHVLJQHGWRHQFRXUDJHWXWRUV
WRUHÀHFWRQWKH5/2V¶XVH
 3HHUUHYLHZIRUPVFRPSULVHGRI¿[HGDQG
RSHQUHVSRQVHTXHVWLRQVWRGHWHUPLQHIURP
LQGHSHQGHQW H[SHUWV LQ WKH ¿HOG ZKHWKHU
WKH5/2FRQWHQWDFFXUDWHO\UHSUHVHQWVWKH
VXEMHFWDUHD
 /HDUQLQJ2EMHFW$WWULEXWH0HWULF/2$0
WRRO7KLVDOORZV5/2VWREHFODVVL¿HGDF
FRUGLQJWRYDULRXVDWWULEXWHVVXFKDVPHGLD
ULFKQHVVLQWHUDFWLYLW\HWFDQGLVGHVFULEHG
LQ PRUH GHWDLO LQ DQRWKHU FKDSWHU LQ WKLV
YROXPHE\:LQGOH	:KDUUDG
&$6(678',(6
&DVH6WXG\,QWHUSURIHVVLRQDO
'HYHORSPHQWRI3KDUPDFRORJ\5/2V
6WXGHQWVDFURVVDOOKHDOWKSURIHVVLRQVILQGLWGLI
ILFXOWWRUHODWHSKDUPDFRORJ\FRQFHSWVWRFOLQLFDO
H[SHULHQFH $V PRUH QXUVHV SKDUPDFLVWV DQG
DOOLHGKHDOWKFDUHSURIHVVLRQDOVVHHNWUDLQLQJLQ
SUHVFULELQJ WKH OHYHOV RI DFDGHPLF NQRZOHGJH
RIWUDLQHHSUHVFULEHUVDUHOLNHO\WREHFRPHPRUH
GLYHUVH/\PQ%DWK+H[WDOO	:KDUUDG
VWDWHGWKDWDOPRVWKDOIRIVWXGHQWVDWWHQGLQJWKHLU
SUHVFULELQJFRXUVHKDGQRPRUHWKDQD*&6(LQD
ELRORJLFDOVFLHQFHVXEMHFW7KHUHLVDOVRDODFNRI
FODVVURRPWLPHDYDLODEOHIRUWHDFKLQJSKDUPDFRO
RJ\:KDUUDG$OOFRFN	&KDSSOH/DWWHU
5\FURIW0DORQH<HUUHOO	6KDZ/DWWHU
0DEHQ0\DOO	<RXQJ$YHU\	3ULQJOH
DQGVWXGHQWVVWDWHWKDWWKH\ZRXOGEHQHILW
IURP SUHSDUDWRU\ PDWHULDO FRYHULQJ EDVLF SULQ
FLSOHVWRGHYHORSIDPLOLDULW\ZLWKSKDUPDFRORJLFDO
WHUPLQRORJ\%UDGOH\%UDGVKDZ	1RODQ
3HUKDSVSDUWRIWKHSUREOHPOLHVZLWKWKHQDWXUH
RI SKDUPDFRORJ\ HGXFDWLRQ ZKLFK DSSHDUV WR
XWLOLVHWUDGLWLRQDOWHDFKLQJPHWKRGRORJLHVDOPRVW
H[FOXVLYHO\%DQQLQJ:KLOHOHFWXUHVUHVXOW
LQGHOLYHU\RILQIRUPDWLRQWKH\GRQRWQHFHVVDULO\
HQJHQGHUOHDUQLQJDQGXQGHUVWDQGLQJZKLFKPD\
EHEHWWHUVXSSRUWHGE\EOHQGHGRUPRUHDSSOLHG
WHDFKLQJPHWKRGRORJLHVVXFKDV5/2V
7KH ILUVW ZRUNVKRS WR H[SORUH WKH SRVVLELO
LW\RIGHYHORSLQJSKDUPDFRORJ\5/2V )LJXUH
IRUKHDOWKFDUHFRXUVHVZDVKHOGLQDQG
ZDVDWWHQGHGE\VHYHQOHFWXUHUVUHVSRQVLEOHIRU
WHDFKLQJSKDUPDFRORJ\WRQXUVHVPLGZLYHVDQG
PHGLFDOVWXGHQWVRQERWKWUDGLWLRQDODQGJUDGXDWH
HQWU\FRXUVHVDQGWZROHDUQLQJWHFKQRORJLVWV7KH
GLIIHUHQWDFDGHPLFDQGSURIHVVLRQDOUHTXLUHPHQWV
ZHUHGHEDWHGDQGGUDIWVSHFLILFDWLRQVZHUHDJUHHG
DQGGUDZQXSIRUVHYHQ5/2VFRYHULQJELRDYDLO
DELOLW\ KDOI OLIH ILUVW SDVV PHWDEROLVP SODVPD
SURWHLQVGUXJUHFHSWRULQWHUDFWLRQXQGHUVWDQGLQJ
WKHV\QDSVHDQGWKHORFNDQGNH\K\SRWKHVLV(DFK
OHFWXUHUSURGXFHGDPRUHGHWDLOHGVSHFLILFDWLRQ
IRURQHRI WKH5/2V LQFOXGLQJVNHWFKLQJ LGHDV
IRU LPDJHV DQLPDWLRQV DFWLYLWLHV VHOI DVVHVV
PHQWDQGJORVVDU\$QLPDWLRQVZHUHSURGXFHGLQ
0DFURPHGLD)ODVKDQGHPEHGGHGLQ+70/ZHE
SDJHV$OWKRXJKIXQGLQJZDVDYDLODEOHWREX\RXW
OHFWXUHUVIURPWKHLUWHDFKLQJLQIDFWWKH\GLGQRW
RUFRXOGQRWDUUDQJHWKLV1RH[LVWLQJWHPSODWHV
)LJXUH6FUHHQVKRWIURP5/2VIRU&DVH6WXG\

&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
ZHUHDYDLODEOHVRWKHVHKDGWREHGHYHORSHGIURP
VFUDWFKDQGFRS\ULJKWIUHHLPDJHVZHUHGLIILFXOW
WRILQGDQGPRVWKDGWREHGUDZQ3HHUUHYLHZ
DW WKHZULWWHQVSHFLILFDWLRQDQGSURWRW\SH5/2
VWDJHVOHQJWKHQHGWKHSURFHVVWKLVZDVVLPLODU
WRMRXUQDODUWLFOHUHYLHZLQJVRLWWRRNRYHUD\HDU
WRFRPSOHWHDOOWKH5/2V
6LQFH WKHLU UHOHDVH LQ  WKRXVDQGV RI
VWXGHQWV IURP PHGLFLQH QXUVLQJ PLGZLIHU\
SK\VLRWKHUDS\GHQWLVWU\SRGLDWU\DQGYHWHULQDU\
VFLHQFHKDYHQRZEHHQXVHGLQWHUSURIHVVLRQDOO\
DQGWKHUHLVZLGHJOREDOUHXVHRIWKH5/2VE\D
UDQJHRIKHDOWKFDUHOHDUQHUV7KLVVXFFHVVKDVOHGWR
IXUWKHUZRUNVKRSVLQYROYLQJRWKHUOHFWXUHUVIURP
QXUVLQJPHGLFLQHDQGDOOLHGKHDOWKSURIHVVLRQV
7KHQXPEHURISKDUPDFRORJ\5/2VUHOHDVHGWR
GDWHLVHLJKWHHQDQGHYDOXDWLRQVDUHDOPRVWH[
FOXVLYHO\SRVLWLYH$FFHVVWR5/2VVWDWLVWLFDOO\
VLJQLILFDQWO\LQFUHDVHGDQLQWHUSURIHVVLRQDOJURXS
RISRVWUHJLVWUDWLRQVWXGHQWV¶SHUFHLYHGXQGHUVWDQG
LQJRISKDUPDFRORJ\LQVXFFHVVLYHFRKRUWVDQG
KDGDQ LPSDFWRQ WKHLUFOLQLFDOSUDFWLFH /\PQ
HWDO7KHDELOLW\ WRYLVXDOLVHSURFHVVHV
DVFRPSXWHULVHGDQLPDWLRQVRUYLGHRVFRPSDUHG
WRWU\LQJWRXQGHUVWDQGIURPVWDWLFWH[WDSSHDUV
WR HQKDQFH OHDUQLQJ DQG LQFUHDVH WHVW VFRUHV
7KDWFKHU&KHZ6WLOHV-RVHSK	:KLWOH\
4XDOLWDWLYHO\VWXGHQWFRPPHQWVIURPRXU
RQOLQHHYDOXDWLRQIHHGEDFNUHLQIRUFHVWKLVFODLP
)RUPHLWZDVWKHYLVXDODVSHFWDFWXDOO\VHHLQJ
WKH FRQFHSW YLVXDOO\ ZDV D KXJH ERQXV IRU PH
EHFDXVHLWMXVWPDGHWKLQJVFOLFN:H¶GKDGNH\
OHFWXUHVDQG,¶GUHDGDERXWWKLQJVEXW,WKLQNIRU
PH MXVW WRVHHKRZ WKLQJVZRUNHGYLVXDOO\ZDV
ZKDW,QHHGHGWRSXWWKHZKROHSLFWXUHWRJHWKHU
1RQPHGLFDOSUHVFULELQJVWXGHQW8QLYHUVLW\RI
1RWWLQJKDP
7KHVLPSOLFLW\DQGWKHIDFW WKDW LWKDGWH[WDQG
GLDJUDPVWRVXSSRUWWKHH[SODQDWLRQ,DOVRWKRXJKW
WKDWWKHDFWLYLW\DWWKHHQGZDVDJRRGLGHDDVLW
UHLQIRUFHGOHDUQLQJ3RGLDWU\VWXGHQW8QLYHUVLW\
RI1RUWKDPSWRQ
7KHYDOXHRIWKHVHSKDUPDFRORJ\5/2VPD\
EHSDUWO\EHFDXVHWKH\DUHE\WKHLUYHU\QDWXUH
GLIIHUHQWWRWUDGLWLRQDOHOHDUQLQJWRROV±WKH\UH
TXLUHQRPRUHWKDQDURXQGPLQXWHVWRFRPSOHWH
WKXV WKH\GRQRW UHTXLUHD WLPHLQWHQVLYH LQSXW
PDNLQJ WKHPPRUH IOH[LEOH IRU VWXGHQWV WRXVH
DWZRUNRUKRPH0DQ\VWXGHQWVFRPPHQWHGRQ
EHLQJDEOHWRUHSHDWHGO\XVHSDUWLFXODU5/2VXQWLO
WKH\XQGHUVWRRGDFRQFHSW6LPLODUO\WKHYLVXDO
DXGLRDQGLQWHUDFWLYHQDWXUHRIWKHVH5/2VPHDQV
WKDWWKH\KDYHDQDSSHDOIRUYLVXDODXGLWRU\DQG
NLQDHVWKHWLFOHDUQHUVDQLPSRUWDQWLVVXHEHDULQJ
LQPLQGGDWDZKLFKVXJJHVWVWKDWOHDUQLQJVW\OHLV
LPSRUWDQWLQZHEEDVHGHOHDUQLQJ0DQRFKHKU

&DVH6WXG\&URVV6HFWRU
'HYHORSPHQWRI5/2VIRU/LIHORQJ
/HDUQLQJLQ+HDOWK&DUH(GXFDWLRQ
'HVSLWHPDQ\8.JRYHUQPHQWSROLF\UHFRPPHQ
GDWLRQV')(6FURVVVHFWRUHGXFDWLRQ
FROODERUDWLRQLQYROYLQJ8.+(DQG)(DUHGLI
ILFXOWWRLQLWLDWHDQGVXVWDLQIRUDZKROHYDULHW\RI
UHDVRQV:HLVVKRZHYHUPRUHVXSSRUWLV
QHHGHGIRUOHDUQHUVPRYLQJIURPRQHHGXFDWLRQDO
VHFWRUWRDQRWKHU7KLVFDVHVWXG\/2/$/HDUQ
LQJ2EMHFWV/LIHORQJ$SSOLFDWLRQDWKUHH\HDU
SURMHFW IXQGHGE\ WKH8.(GXVHUY)RXQGDWLRQ
LQ  GHVFULEHV D FURVV VHFWRU FROODERUDWLRQ
LQYROYLQJD8.+(,SRVW\HDUVXQLYHUVLW\
)(&ROOHJHSRVW\HDUVHGXFDWLRQDQGDQ1+6
7UXVW7KHDLPZDVWRFROODERUDWLYHO\GHYHORSD
VHWRILQWHUSURIHVVLRQDO5/2VLQKHDOWKVSDQQLQJ
WKHOLIHORQJOHDUQLQJFRQWLQXXP7KH5/2VZRXOG
EHFDWDORJXHGDQGKRXVHGLQDQµRSHQ¶UHSRVLWRU\
DORQJZLWKDOOWKHLUFRQVWLWXHQWPHGLDFRPSRQHQWV
$ORQJ ZLWK D SURMHFW GLUHFWRU OHDUQLQJ
WHFKQRORJLVW DQG UHVHDUFKHU WKH SURMHFW WHDP
FRQVLVWHG RI WZR OHFWXUHUV IURP WKH +( VHFWRU
SKDUPDFRORJLVWDQGLQIHFWLRQFRQWUROVSHFLDOLVW
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&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
WZR 1+6 HPSOR\HHV D VHQLRU SKDUPDFLVW DQG
D VHQLRU LQIHFWLRQ FRQWURO QXUVH ERWK GHOLYHUHG
SURIHVVLRQDOGHYHORSPHQWVHVVLRQVWR1+6VWDII
DQGPHGLFDOVWXGHQWVDQGWZROHFWXUHUVIURPD
ORFDO)(&ROOHJHDKHDOWKYLVLWRUDQGDELRORJLVW
7KHVHPHPEHUVZHUHFRQWHQWH[SHUWVLQWKHDUHDV
RILQIHFWLRQFRQWURODQGPHGLFLQHVPDQDJHPHQW
DQGWDXJKWLQWHUSURIHVVLRQDOJURXSVRIVWXGHQWV
5/2VZHUHSURGXFHGIROORZLQJWKHSURFHVVRXW
OLQHGLQ)LJXUH
)LIWHHQ5/2VZHUHSURGXFHGRQDVHSWLFWHFK
QLTXHJORYHXVHSHUVRQDOSURWHFWLYHHTXLSPHQW
FKLOGKRRGREHVLW\ERG\PDVVLQGH[JHQHUDODGDS
WDWLRQV\QGURPHDPLQRJO\FRVLGHGRVLQJYROXPH
RIGLVWULEXWLRQLQIODPPDWRU\UHVSRQVHEDFWHULD
DQG YLUXVHV VL]HV DQG VFDOHV SURNDU\RWHV DQG
HXNDU\RWHVLQWURGXFWLRQWRFOHDUDQFHDQGFOLQLFDO
FRQVHTXHQFHVRIFKDQJHVLQFOHDUDQFHDQGKRPH
KD]DUGV$OOWKH5/2VZLWKRQHH[FHSWLRQ+RPH
+D]DUGVXVHGDFXVWRPEXLOWµPHGLDSOD\HU¶ZKLFK
KRXVHGWKHWH[WDXGLRFRPPHQWDU\DQG)ODVKDQG
YLGHRFRPSRQHQWVRIWKH5/2DQGSURYLGHGWKH
QDYLJDWLRQDOFRQWUROEXWWRQV7KHGHVLJQWHPSODWH
DQG IXQFWLRQDOLW\ ZDV LQIRUPHG E\ IHHGEDFN
IURP XVHUV RI SUHYLRXV 5/2 GHVLJQV :LQGOH
0F&RUPLFN'DQGUHD	:KDUUDG5/2V
ZHUHSDFNDJHGXVLQJ5(/2$'DQGFDWDORJXHG
ZLWKWKH8./20&RUH0HWDGDWD6FKHPDWKLV
VFKHPDKDVILHOGVUHODWLQJWRLQVWUXFWLRQDOGHVLJQ
DQGSHGDJRJ\$KXQGUHGDQGHLJKW\PHGLDDVVHWV
ZHUHFDWDORJXHGXVLQJWKHVLPSOHU'XEOLQ&RUH
VFKHPD)LJXUH
2QOLQHIHHGEDFNGDWDVKRZV WKDW WKH/2/$
SURMHFWDQGLWVRXWSXWVKDYHEHQHILWHGWKHZLGHU
FRPPXQLW\ZHOOEH\RQG WKH LPPHGLDWHSURMHFW
WHDP:KDUUDGHWDO7KH5/2VKDYHEHHQ
HPEHGGHG LQWR PDQ\ PRGXOHV SDUWLFXODUO\ IRU
WKH+(,FRXUVHVWKHSDUWQHUVHFWRUXVHLVQRWDV
JUHDWIRUWKH1+6VHFWRUWKLVLVEHFDXVHWKH\GR
QRWGHOLYHUDVPDQ\VHVVLRQVIRUWKH)(FROOHJH
WKHODFNRI,7IDFLOLWLHVODFNRI,7VNLOOVRIWXWRUV
DQGVWXGHQWVDQGDFRQFHUQWKDWGHVSLWHLQSXWDQG
SHHUUHYLHZIURP)(OHFWXUHUVWKH5/2VZHUHWRR
GLIILFXOWIRU)(VWXGHQWVQRWQHFHVVDULO\LQWHUPV
RIWKHVXEMHFWFRQWHQWEXWWKHOHYHORIWKHODQJXDJH
XVHGLQWKHWH[WDQGQDUUDWLRQ:KLOVWWKHLQGLYLGXDO
5/2VSURGXFHGLQWKLVSURMHFWDUHEHQHILWLQJPDQ\
KHDOWKFDUHVWXGHQWVWKHUHSRVLWRU\UHSUHVHQWVDQ
H[DPSOHRIDEDQNRIKHDOWKUHVRXUFHVDYDLODEOH
IRUGLIIHUHQWSURIHVVLRQDOJURXSV
&KDSWHULQWKLVYROXPHE\7LPPRQVHWDO
GHVFULEHVIXUWKHUUHVHDUFKILQGLQJVIURPWKLVSURM
HFWDQGWKHSURMHFWZHEVLWHDQGUHSRVLWRU\FRQWDLQV
WKHRXWSXWVDQGGRFXPHQWDWLRQIURPWKH/2/$
SURMHFWZZZQRWWLQJKDPDFXNQXUVLQJOROD
&DVH6WXG\5/2VIRU+HDOWK
3URIHVVLRQDOVDQG6WDIIRQ6HUYLFH
,PSURYHPHQWLQWKH1+6
7KHILQDOFDVHVWXG\GHVFULEHVDFRPPLVVLRQHG
SURMHFWIXQGHGLQE\WKH8.1+6,QVWLWXWH
IRU,PSURYHPHQWDQG,QQRYDWLRQ1+6,ZKLFK
WRRNILYHPRQWKVWRFRPSOHWH7KHSURMHFWUHPLW
)LJXUH6FUHHQVKRWIURPWKH/2/$ZHEVLWH&DVH6WXG\

&DVH6WXGLHVRI&UHDWLQJ5HXVDEOH,QWHU3URIHVVLRQDO(/HDUQLQJ2EMHFWV
ZDVWRSURGXFHRQHKRXURIHOHDUQLQJRQVHUYLFH
LPSURYHPHQWLQWKH1+6LQWKHIRUPRIOHDUQLQJ
REMHFWVWREHXVHGE\DQ\KHDOWKSURIHVVLRQDORU
RWKHU1+6HPSOR\HHHLWKHUDVSDUWRIDQLQGXFWLRQ
RUWUDLQLQJSURJUDPPH7KHRYHUDUFKLQJDLPRI
WKHLPSURYHPHQWSURMHFWLVµWRGHYHORSDIXWXUH
ZRUNIRUFHWKDWKDVWKHPLQGVHWWRFKDOOHQJHDQGEH
FKDOOHQJHGLQWKHZD\WKDWKHDOWKFDUHLVGHOLYHUHG
WRJHWKHU ZLWK WKH VNLOOV WR PDNH WKH QHFHVVDU\
LPSURYHPHQWV¶1+6,QVWLWXWHIRU,QQRYDWLRQDQG
,PSURYHPHQW7KLVLVWREHDFKLHYHGE\
WKUHDGLQJWKHPHVVDJHLQWRSURIHVVLRQDOHGXFDWLRQ
DQGWUDLQLQJWKDWHYHU\RQHZKDWHYHUGLVFLSOLQH
RUJUDGHKDVDFRQWULEXWLRQWRPDNHWRSURYLGH
EHWWHUVDIHUKHDOWKFDUH)LIWHHQWH[WEDVHG/HDGHU
*XLGHVRQLPSURYHPHQWWKHRU\DQGSUDFWLFHV/D
KHU	3HQQ\KDGDOUHDG\EHHQSURGXFHG
DQGLQFOXGHGIRUH[DPSOHWKHSODQGRVWXG\DFW
3'6$F\FOHSURFHVVPDSSLQJDQGSURGXFLQJ
UXQFKDUWV)RUXVWKHUHZHUHWZRNH\FKDOOHQJHV
ILUVWO\KRZWRVHOHFWWKHPRVWGHVLUDEOHFRQWHQWIRU
WKH5/2VIURPWKHH[WHQVLYHWH[WEDVHGUHVRXUFHV
DOUHDG\ DYDLODEOH DQG VHFRQGO\ KRZ WR GHVLJQ
WKHPLQDZD\WKDWZRXOGEHDSSURSULDWHIRUWKLV
GLYHUVHXVHUJURXS
$W WKH LQLWLDO ZRUNVKRS WZHQW\ 1+6 LQWHU
SURIHVVLRQDOLPSURYHPHQWWUDLQHUVDQGHGXFDWRUV
ZKRZRUNHGLQ1+67UXVWVDFURVVWKH8.VFRSHG
LGHDVDQGFRQWHQWRXWOLQHVIRUDQ5/2HDFKWDN
LQJRQHRIWKHEURDG/HDGHU*XLGHWKHPHV8VLQJ
WKHLUH[SHUWLVHWKHNH\PHVVDJHVWRFRQYH\LQWKH
5/2VZHUHHVWDEOLVKHGDORQJZLWKVRPHDQDOR
JLHVWKDWFRXOGEHGHYHORSHGLQWRDQLPDWLRQVWR
LOOXVWUDWHWKHLGHDV
7KHILUVWRIWKUHH5/2VLVRQµ,PSURYLQJ&DUH¶
7KHNH\PHVVDJHLVWKDWLPSURYHPHQWLVHYHU\
RQH¶VUHVSRQVLELOLW\DQGWKDWOLWWOHLPSURYHPHQWV
FDQKDYHDELJLPSDFW7KHXVHULVDVNHGWRWKLQN
DERXWDQDFWLYLW\ WKH\KDYHRUJDQLVHG UHFHQWO\
PD\EHDIDPLO\HYHQWVXFKDVDSDUW\WKH\WKHQ
ZRUN WKURXJK D PRGHO IRU LPSURYHPHQW WKDW
LQWURGXFHVDQDQLPDWHGYHUVLRQRIWKH3ODQ'R
6WXG\$FWF\FOH/DQJOH\1RODQ1RODQ1RUPDQ
	3URYRVW  µ3ODQQLQJ IRU ,PSURYHPHQW¶
LV WKHVHFRQG5/2ZKLFK WDNHV WKHIRUPRIDQ
LQWHUDFWLYH SDWLHQW MRXUQH\ 7KH XVHU LGHQWLILHV
DUHDVIRULPSURYHPHQWDORQJWKLVMRXUQH\DQGWKHQ
XVHVWKH3'6$F\FOHWRVKRZKRZLPSURYHPHQWV
FRXOGEHSODQQHG7KHWKLUG5/2FKDOOHQJHVWKH
XVHUWRWKLQNDERXWWKHLUSUDFWLFHDQGKRZWKLVUH
ODWHVWRWKHVL[FRUHGLPHQVLRQVRIWKH.QRZOHGJH
DQG 6NLOOV )UDPHZRUN 'HSDUWPHQW RI +HDOWK
$SRUWIROLRWRRODOORZVOHDUQHUVWRUHFRUG
DQGSULQWLQIRUPDWLRQDVWKH\ZRUNWKURXJKWKH
SDFNDJH)LJXUH
,Q WKLV FDVH VWXG\ WKHUH ZHUH YDULDWLRQV WR
WKH VWDQGDUG GHYHORSPHQW IUDPHZRUN )LJXUH
7KHSURMHFWWHDPWZRHOHDUQLQJKHDOWKVFL
HQFHDFDGHPLFV WZR1+6,DFDGHPLFVDQGWZR
PHGLDGHYHORSHUVGHYHORSHG WKH5/2FRQWHQW
XVLQJWKHZRUNVKRSVWRU\ERDUGVDVDJXLGHDQGD
µGLVWULEXWHG¶SHHU UHYLHZSURFHVV LPSOHPHQWHG
E\SXWWLQJOLQNVDQGRQOLQHIRUPVRQWRDFORVHG
SURMHFWZHEVLWHZDVXVHGWRDOORZWKHZRUNVKRS
DWWHQGHHVWRIHHGEDFNRQWKHSURWRW\SH5/2V7KH
5/2VDUHLQWKH1+6HOHDUQLQJREMHFWUHSRVLWRU\
KWWSZZZHOHDUQLQJUHSRVLWRU\QKVXNDQGDUH
DOVRDYDLODEOHDWZZZQRWWLQJKDPDFXNQXUVLQJ
VRQHW7KH5/2VDUHEHLQJLQFRUSRUDWHGLQWR1+6
LQGXFWLRQSURJUDPPHVDQG+(,SUHUHJLVWUDWLRQ
LQWHUSURIHVVLRQDO KHDOWK FRXUVHV ZLWK SRVLWLYH
HYDOXDWLRQV
)LJXUH6FUHHQVKRWIURP5/2VIRU&DVHVWXG\
1+6,QVWLWXWHIRU,PSURYHPHQWDQG
,QQRYDWLRQ8VHGZLWKSHUPLVVLRQ
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7KLVFROODERUDWLYHSURFHVVIRULQWHUSURIHVVLRQDO
5/2FUHDWLRQEDVHGRQOHDUQLQJGHVLJQSULQFLSOHV
KDVDGGUHVVHGVRPHRI WKHFULWLFLVPVLGHQWLILHG
LQSUHYLRXVLQYHVWLJDWLRQVRIWKHHIIHFWLYHQHVVRI
HOHDUQLQJWHFKQRORJLHVIRUKHDOWKSURIHVVLRQDOV
DPRQJ WKHP FRVW SRRUO\ GHVLJQHG SDFNDJHV
ODFNRIVNLOOVQHHGIRUDFRPSRQHQWRIIDFHWR
IDFHWHDFKLQJWLPHLQWHQVLYHQDWXUHRIHOHDUQLQJ
:KDUUDG HW DO  DQG FRPSXWHU DQ[LHW\
:LONLQVRQ )RUEHV %ORRPILHOG 	 *HH 
&KLOGV %OHQNLQVRSS +DOO 	 :DOWRQ 
:KLOVWWKH5/2VKDYHEHHQH[FOXVLYHO\UDWHGE\
XVHUV DVKLJKTXDOLW\ DQGKDYLQJDQ LPSDFWRQ
OHDUQLQJ/\PQHWDO:LQGOHHWDO
:KDUUDGHWDO:LQGOHHWDOHDFK
FDVHVWXG\SURMHFWEURXJKWZLWKLWDGLIIHUHQWFKDO
OHQJHLQWHUPVRIWKHFUHDWLRQRI5/2VGHYLVLQJ
DSSURSULDWH YLVXDO UHSUHVHQWDWLRQV RI FRPSOH[
VFLHQWLILFSURFHVVHVDQGUHDFKLQJDJUHHPHQWRQ
WKHFRUHFRQFHSWVLQWKHILUVWFDVHVWXG\LQWKH
VHFRQGWKHFKDOOHQJHRIFURVVVHFWRUZRUNLQJDQG
EXLOGLQJDUHSRVLWRU\DQGWKHWKLUG±FRQGHQVLQJ
DODUJHDPRXQWRIPDWHULDOLQWROHDUQLQJREMHFWV
WKDWZRXOGEHVXLWDEOH QRW WRRGLIILFXOWRQ WKH
RQHKDQGRUSDWURQLVLQJRQWKHRWKHUIRUDYHU\
GLYHUVHUDQJHRIXVHUV$IXUWKHUV\QRSVLVRIVRPH
NH\LVVXHVZLOOIROORZZLWKDIRFXVRQIXWXUHGL
UHFWLRQVDQGUHVHDUFK
5HSRVLWRULHVRI
,QWHUSURIHVVLRQDO5/2V
$*DUWQHUUHSRUW<DQRVN\+DUULV	=DVWURFN\
FODLPHGWKDWHOHDUQLQJUHSRVLWRULHVKDYH
WKHSRWHQWLDO WREH WUDQVIRUPDWLRQDO LQ WKHZD\
+( GHOLYHUV HGXFDWLRQ \HW PDQ\ UHSRVLWRULHV
DUHLQLWLDOO\VXFFHVVIXOEXWKDYHEHHQGLIILFXOWWR
VXVWDLQ([SHQVLYHNQRZOHGJHUHSRVLWRULHVKDYH
EHHQVHWXSLQDµWRSGRZQ¶PDQQHUDQGQRWXVHG
E\OHFWXUHUVIRUDUDQJHRIWHFKQLFDOFXOWXUDODQG
DWWLWXGLQDOUHDVRQV7DWH	+RVKHN(YHQ
FRPPXQLW\GULYHQ µERWWRPXS¶ UHSRVLWRULHVDUH
GLIILFXOWWRVXVWDLQ%URVQDQ,QRUGHUIRU
LQWHUSURIHVVLRQDOXVHUVWRVKDUHNQRZOHGJHUHVLG
LQJLQDUHSRVLWRU\VRPHNH\IDFWRUVWKDWZHKDYH
LGHQWLILHGGULYLQJVXFFHVVDUHHQVXULQJWKDWWKHUH
LVDFULWLFDOPDVVRI5/2VWRPDNHWKHUHSRVLWRU\
ZRUWKYLVLWLQJDQGVHDUFKLQJHQVXULQJ WKDW WKH
PHWDGDWD GHVFULELQJ WKH 5/2V LV HIIHFWLYH VR
WKDWOHFWXUHUVDQGOHDUQHUVFDQDFFHVVFRQWHQWLQ
IRFXVHGZD\V.ZDQ	%DODVXEUDPDQLDQ
1DVKWKHQHHGIRUHQRXJKFRQWH[WWRDO
ORZ HYDOXDWLRQ RI WKH FRQWHQW :HLVV &DSR]]L
	3UXVDNSURYLGLQJJXLGDQFHDQG VXS
SRUWIRUFRQWULEXWRUVDERXWFRS\ULJKWLVVXHVDQG
FRQWLQXDOO\DGGLQJWRWKH5/2EDQNE\VHHNLQJ
IXQGLQJIRUQHZSURMHFWVDQGSDUWQHUV7KHUHLV
DGLIILFXOWWUDGHRIIEHWZHHQHQVXULQJTXDOLW\DQG
FRQWURO RYHU WKH GHSRVLWLQJ RI PDWHULDOV LQWR D
UHSRVLWRU\DQGWKHQHFHVVDU\IOH[LELOLW\DQGDJLOLW\
GHPDQGHGE\FRQWULEXWRUVZKRGRQRWKDYHDORW
RIWLPH)XUWKHUUHVHDUFKLVQHHGHGWRXQGHUVWDQG
PRUHDERXWKRZOHFWXUHUVDQGVWXGHQWVDUHXVLQJ
UHSRVLWRULHVHVSHFLDOO\ZKHQIHGHUDWHGVHDUFKHV
DQGKDUYHVWLQJRI5/2VIURPPXOWLSOHLQWHUSURIHV
VLRQDOUHSRVLWRULHVEHFRPHVSRVVLEOH
*UDQXODULW\DQG&RQWH[W
'HVSLWHWKHVXFFHVVRIFROODERUDWLYHZRUNVKRSVLQ
SURGXFLQJILWIRUSXUSRVHLQWHUSURIHVVLRQDO5/2V
JUDQXODULW\UHPDLQVDNH\IDFWRULQHQVXULQJUHXVH
7KHIRFXVRQDGLVWLQFWOHDUQLQJJRDOLVUHOHYDQW
WR WKHXVHRI5/2VZLWKLQDQ LQWHUSURIHVVLRQDO
OHDUQLQJVHWWLQJ:KLOVWDGHILQHGIRFXVHQVXUHV
WKDWWKH5/2KDVDOLPLWHGVL]HRUJUDQXODULW\WKLV
FDQEHDSUREOHPLQLQWHUGLVFLSOLQDU\GHYHORSPHQW
WHDPV ZKHQ HDFK GLVFLSOLQH VHHNV WR UHWDLQ LWV
RZQVSHFLILFFRQWH[W$VVKRZQLQWKHFDVHVWXG
LHVE\PHDQVRIQHJRWLDWLRQDQGFRRSHUDWLRQD
VDWLVIDFWRU\FRPSURPLVHFDQEHUHDFKHGDQGWKLV
SURFHVV LQ LWVHOI LV YDOXDEOH IRU XQGHUVWDQGLQJ
PRUHDERXWWKHFXOWXUHDQGSUDFWLFHVRIGLIIHUHQW
SURIHVVLRQDOJURXSV
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7KHUHLVDWHQVLRQEHWZHHQHQVXULQJ5/2TXDO
LW\E\DGKHULQJ WR WKHTXDOLW\ DVVXUDQFH VWHSV
OLPLWHG IXQGLQJ 3XOPDQ  DQG GHDGOLQHV
IRUUHOHDVHRIWKHPDWHULDOVRUGHOLYHU\WRVWXGHQW
JURXSV$PDMRUFRQVLGHUDWLRQ LVPDQDJLQJ WKH
SURFHVVLOOXVWUDWHGLQ)LJXUH,QRXUH[SHULHQFH
WKHOHFWXUHUFHQWULFDSSURDFKLVFUXFLDOWRHQVXUH
PDWHULDOV DUH ILW IRU SXUSRVH DQG UHXVH 7KLV
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